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TITLE; Tha effect of a chemical niokel coating on fatigue strength of ma- 


chine parts 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 6, 1961, 59, abstract 61473 
(V ab, "Povyshentys iznosostoykosti 1 sroka aluzhby mashin", v, 2 
Kiyev, AN UkrS3R, 1960, 214 - 219) : 
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TEXT: The cnemical nickel Platzing of stsei Specimens without subsequent ( ( 
heat treatmen« dees practically not reduss their On but the limited durability = 
of nickeli-plated specimens is Strongly impaired, As a result cf heat treatment 
of the Ni,coating, applied by chemical means, en of steel decreases (to 45%). 
The chemical Ni-ccating raises G y ef an Aik aluminum alloy (up to 38%) at a 03 
ae thick layer on the sige and on the basis of tes 32 at 20,10° loading eycles ; 

¢ 7 Wat ~~ ‘ - : z . 4 
oe ee of Ni, the specimens are Subjected to tempering at 230°C fer 
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 ‘VISHENKOV, S.A. AND BORISOV, V.S. _ 


The Effect of Chemical Nickel Plating on the Fatigue Resistance of Parts, 


Povysheniye iznosostoykosti i sroka sluzhby mashin, t, 2 (Increasing the Wear Resistance 
and Extending the Service Life of Machines. v. 2) Kiyev, Izd-vo AN UkrssR, 1960, 290 p. 
3,000 copies printed. (Series: Its: Trudy, t. 2) 


Sponsoring Agency: Vsesoyuznoye nauchno~tekhnicheskoye obshchest. vo mashinostroitel'noy 
promyshliennosti, Tsentral'noye i Kiyevskoye oblastnoye pravleniya, Institut mekhaniki 
AN UkrSSR. 


Editorial Board: Resp. Ed: B,D, Grozin; Deputy Resp, Ed.: D.A. Draygor; M.P, Braun, 
I.D. Faynerman, I.V, Kragel'skiy; Scientific Secretary: M.L. Barabash; Ed. of v. 2: 
Ya, A, Samokhvalov; Tech, Ed.: N.P. Rakhlina. 


COVERAGE: The collection contains paper presented at the Third Scientific Technical 
Conference held in Kiyev in September 1957 on problems of increasing the wear resistance 
and extending the service life of machines. The conference was sponsored by the 
Institut stroitel'noy mekhaniki AN UkrSSR (Institute of Structural Mechanics of the 
Academy of Sciences Ukrainian SSR), and by the Kiyevskaya oblastnaya organizatsiya 
nauchno=tekhnicheskogo obshchestva mashinostroitel'noy promyshlennosti (Kiyev Regional 


Building Industry). 
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VISHENKOV, S&S. A., AND GARKUNOV, D. N. 


et EAD, 


Antifriction Properties of the Nickel-Phosphorus Coating 


Povysheniye iznosostoykosti 1 sroka sluzhby mashin. t. 2 (Increasing the Ware Resistance 
and Extending the Service Life of Machines, v. 2) Kiyev, Izd-vo AN UkrSSR, 1960 
290 pe 3,000 copies printed. (Series: Its: Trudy, t. 2) 


Sponsoring Agency: Vsesoyuznoye nauchno-teknicheskoye obshchestvo mashinostroitel 'noy 
promyshlennosti. Tsentral 'noye i Kiyevshoye oblastnoye pravleniya. Institut 
mekhaniki AN UkrSSR, 


Editorial Board: Resp, Ed. : B. D. Grozin; Deputy Resp. Ed.: D, A, Draygor; M. P. Braun, 
I, ), Faynerman, I, V. Dragel 'skiy; Scientific Secretary: M. L. Barabash; ED. of 
v. 2: Ya. A. Samokhwalov; Tech, Ed.: N. P. Rakhlina; 


COVERAGE: The collection contains papers presented at the Third Scientific Technical 
Conference held in Kiyev in September 1957 on problems of increasing the wear 
resistance and extending the service life of machines. The conference was sponsored 
by the Istitut stroitel 'noy mekhaniki AN UkrSSR (Institute of Structural Mechanics 
of the Academy of Sciences Ukraninian SSR), and by the Kiyevskaye oblastnaya 
organizatsiya nauchno-tekhnicheskogo obshchestva mashinostroitel ‘noy promyshlennosti 
(Kiyev Regional Organization of the Scientific Technical Society of the Machine- 
Building Industry). 
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detalcy waulang Letudy 1 pripory, upzochieaiye uetallov, texhnologiya 
mashinostrotuiye, 140-1,5 

TAT: A brief descriptastu is vive of uethods for chemical nickel-platirg. 

Investigations and tests ere carrace vut to stuuy tbotn the properties of components 
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imporved surface hurdness, wear wu corrosion resistance Th Senge Rha rei a 
: “Cee tho process peraits coco; 
CoupoLests 


of various shape, sine aad cousosit: : 
s p Nin aed COuDOcLtion to. pe efficient] ; 
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ACC NR: AP6032487... ~~ ~~~<SOURCE CODE: UR/0413/66/000/017/0025/0025 | 


INVENTOR: Vishenkov, S. A. 


‘a catontdn Lenina DALE AAACN 
~ C Z 
’ : | b 


TITLE: Method of heat treatment of electroless coatings, Class 18, 
No. 185356 | : 


ORG: none 


SOURCE: ae promyshlennyye obraztsy, tovarnyye znaki, no. 17 
1966, 25 : 


TOPIC TAGS: metal coating, electroless coated metal heat treatment , 
adhesion, hardness, wear resistance , induction hardening 

ABSTRACT; This Author Certificate introduces a method for heat treat- 
ment of electroless coatings such as nickel-phosphorus, cobalt= 
phosphorus, or nickel-cobalt-phosphorus coatings. To increase the 
hardness and wear-resistance of coatings and their adhesion to the base 
metal and to prevent distortion and softening of coated parts, tet 
frequency induction heating is used, 


SUB CODE: 11, 13/ SUBM DATEs 30Mar65/ 
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VISHENKOY, Semen Arked'yevich; M&L'NIKOVA, M.M., red,; TEMKINA, B.Ya., 
* otv. za vypusk; SUKHAREVA, R,A., tekhn. red. can 


[Increasing the wear resistance of parts by chemical nicket 

coating] Povyshenie iznosostoikosti detalei khimicheskim nikeli- 

rovaniem. Moskva, 1959, 59 p. (Moskovskii Dom nauchno-tekhni-~- 

cheskoi propagandy, Peredovoi opyt proizvodstva, Seriia: Progres- 

sivnoia tekhnologiia mashinostroeniia, vype5) 59 p. (MIRA 13:9) 
(Protective coatings) (Nickel plating) 
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8/137/62/000/006/142/163 


A057/A101 
AUTHORS: Vishenkov, S. A.,_Velemitsina, V. I. 
TITLE: Strengthening of the surface of machine parts by the method of 


chemical nickel plating 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 94 - 95, abstract 


61599 (V sb. "Kachestvo poverkhnosti detaley mashin. Sb. 5", Moscow, 
AN SSSR, 1961, 146 - 155) 


TEXT: The coatings were applied on the parts in an acidic solution of the 
composition (in g/l): NiClo 21, Na-hypophosphite 24, Na-acetate 10, PH 5.0 - 5.3, 
temperature of the bath 90 - 92°C, or in an alkaline solution of the composition 

(in g/l): NiClz 21, Na-hypophosphite 24, NHyCl 30, Na-citrate 45 and 25% solu- 

tion of ammonia 50 - 60 ml/l; pH 8.3 - 8.5, temperature of the bath 85 - 88°. 
Coatings obtained from the acidic solution contained 5% P, and from the alkaline 
solution 9% P. The coatings were tested on resistance to wear, antifriction 
properties, resistance to galling, and resistance to gas corrosion at high tem- "4 
peratures. Chemical nickel plating yields coatings which strengthen considerably ——~ 
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[Abstracter's note: Complete translation] 
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VISHENPOL'SKIY, A.B. 


AONE eee ere 


Significance of pressure receotors of the nasal cavity in birds 
in the regualtion of respiraticn [with summary in English], 
Biul.,eksp,biol. 1 med, 45 NO.3:27-31 Mr'58 (MIRA 11:5) 


1. Iz kafedry normal 'noy fiztologii (zav. - prof, @,Ya, Khvoles) 
Karagandinskogo meditsinskogo instituta (dir. - dotsent P 
Predstaviena deystvitel'nym chlenom AMN SSSR Vu. 
(RESPIRATION, physiology, 
nasal baroreceptros in birds (Rus) ) 
(BIRDS, 


respssignificance of nasal baroreceptors in birds (Rus)) 
( ATMOSPHERIC PRESSURE, 


nasal baroreceptros in birds, role in resp, (Rus)) 


eM. Pospelov), 
Chernigovskin, 


(NASAL CAVITY, physiology, 
baroreceptors, role in resp. in birds (Bus )) 
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KOZHEVNIKOV, S.N.s SKICHKO, P.Ya,, kand.tekhn.nauk; SKUMS, V.A., inzh.; 
VISHENSKIY, I.1., inzh, 


Experimental investigation of scale cars. Trpdy Inst.chern.met, 
AN URSR 1629-14 '62. (MIRA 15312) 
(Weighing machines) 
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VISHENSKIY, I,1o, insh. 


Some romaiks on the operation of the weighing Ere of 
cars, Shor. nauch. trud. KGRI no.132112- 20 
scale-car ( 1228) 


(Scales(Weighing instruments)) 
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"Prolonging the Life of the Type Wheels of Baudot Receivers," Vest. sv; 
No.8, p. 25, 1953 ; ae 


Engineer of the Tyumen Telegraph 


Translation No. 544, 30 Apr 56 
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KOZHEVNIKOV, S.N.; SKICHKO, P.Ya.; VISHENSKIY, I.I. 


Investigating the propulsive resistance of weighing cars.Iz+. 
vys. ucheb. zav.;chern. met. no.10:163-166 '60. (MIRA 13:11) 


1. Dnepropetrovskiy metallurgicheskiy institut. 
(Blast furnaces--Equipment and supplies) 
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CHERNOMORDIK, P.M.; NIK, B.Z.; VOLKOVA, A.G.; MOSKVINA, R.I.; 
KUGARO, YU.V.; BAVALTERIYIS7R.M, 


Clinical treatment with proserine of chronic diseases of the ner- 
vous system, Nevropat.psikhiat., Moskva 20 no.1:68-70 Jan-Feb 51. 
(CLML 20:6) 


1. Of the Nerve Division of the Hospital for Chronic Cases imeni 
Karl Marks (in consultation with S.N.Davidenkova, Active Member of 
the Academy of Medical Sciences USSR). 
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IVANOV, A.Ya,; VISHEVHIK,..1.2. 


Surgical complications in acute pneumonias. Trudy LSGMI 
39:195~202 '58. (MIRA 12:8) 


1. Kafedra obshchey khirurgii Leningradskogo sanitarno- 
gigiyenicheskogo meditsinskogo institute (sav.kafedroy - 
prof.1-H.Tal'man). 
(PNEUMONIA, compl. 
surg. (Bus)) 
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SHE VMIFS iJ a 137-1957-12-23412 
Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p 82 (USSR) 


AUTHORS: Madyanov, A.M., Permitin, Ye.S., Miller, M.R., Lyutov, A.L, 
: Vishevnik, V.K., Kaznevskaya, V.A, 


TITLE: An Experiment in Casting an Eight-ton Ingot With Small Height- 
diameter Ratio (H/D=0.5) [_Opyt otlivki vos'mitonnogo slitka 
s malym otnosheniyem vysoty k diametru (H/D= 0.5)" 


PERIODICAL: V sb.: Novoye v liteyn. proiz-ve. Nr 2. Gor'kiy, Knigoizdat, 
1957, pp 222-232 


ABSTRACT; An experimental ingot of the 40-A type was cast. The small 
ratio H/D=0.5 was dictated by the conditions of forging. In order 
to achieve horizontal orientation of the crystallization plane, the 
following steps were taken: the exterior of the mold (M) was 
covered with heat-insulating slag-wool, the bottom of the M was 
cooled by air-water jets, and the shrinkage head was heated by 
an electric arc of a capacity of 1500 A. The pouring of the body 
of the ingot required 300 seconds, and the pouring of the shrink- 
age head (12 percent of the weight of the ingot) 210 seconds. The 
solidification time was 7 hrs. The horizontal orientation of the 

Card 1/2 principal crystallization plane was not achieved. A study of the 
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137-1957-12-23412 
An Experiment in Casting an:Eight-ton Ingot {cont.) 


longitudinal templets showed a:lack of axial sponginess, anda 

- satisfactory macrostructure, with the shrinkage cavity open on 
top. © Liquation beyond the axial zone was observed. In the 
cross-sectional templets the zone of small crystals occupied 
20-30 mm, that of acicular crystals 50-60 mm, the remainder 
being non- oriented crystals of medium magnitude. On the 
cross-sectional templets taken from the center area and from 
the area below the sinkhead, large liquation-spots were 
discovered, The heat-insulating layer around the walls of the 
M proved to be detrimental, since it placed the liquation zones 
further away from the area of the arc’s action, The employment 
of electrical heating improved the quality of the axial portion of 
the ingot. Plans for the cooling of the lower section of the ingot 
and for the design of a mold are presented. 

G.S. 
1. Castings—Developient 2. Cerstings-Test methods 3. Castings- 
Test results 
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VISHEKIY, A. K. 


"Pagvitie Priemikov Infrakragnoi Radiacii" ("Development of Receptors of Infrared 


Radiation"), Priroda 1948 No. 4, vp 7-11. 
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| ACC NR 476022822 
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ORG: Institute of Physiology, Medical ty,-Budapast (Orvostudomanyi 
Egyeten blo zote 


TITLE: Prosence of "true creatinine" and "pseudocreatinine" in the blood plasma 
of tho dog a oe 


SOURCE: Academia scientiarum hungaricae. Acta physiologica, ve 28, noe 3, 
1965, 265-272 


TOPIC TAGS: dog, blood plasma, biochemistry, animal physiology 


ABSTRACT: ‘The uso of Lloyd's reagent has been addod to the Popper, Mandel and Mayer 
(1937) method of creatinine determination in order to fractionate the chromogen 
materials present in body fluids which give a positive Jaffe reaction. The 
following conclusions were drawn. 1) In the normal dog, not more than 
56 per cent of the total chromogen in blood plasma is true creatinine, the 
‘remaining 44 per cent consists of pseudocreatinine, 2) The renal clearance 
of true creatinine is equal to the inulin clearance and can be used for-the 
‘estimation of the glomerular filtration rate. Tuc chromoren clarance, on 
the other hand, is not suited for even an approximate evaluation of the 
‘GFR in a normal dog. 3) After nephrectomy, the chromogen concentration in 
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ACC NR&: AT6022822 
oncomitantly with the non-protein nitrogen. 
sstently smaller fraction ef the total chremoz 
4ne and the elevation of chromogen concentra 
Ly due to an increase in the true_ 


plasma rises ¢ In the azotemic 
en is made up 
tion, under such 
creatinine level.. 


‘animal, a cons 


of pseudocreatin 
conditions, is almost entire 
eres arte in Eng] {aers] 
027 


Orige arte has: 
SUB CODE: 06 / SUBM DATE: 07Jan65 | ORIG REFs 


3 tablos. 
004 / OTH REF: 
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VISHIK, M. I. Cand. Physicomath. Sci. 


3 ' ic Self- 
issertaticn: Method of Orthosonal Frojecticns for Linear Ellipt 
Gs Differential Equations.” Mathematics Inst. 4mend V. A. Steklov, Acad. 
Sei. USSR, 24 Xpre 1947. 


80: Vechernyaya Moskva, Apr. 1947 (Project #17836) 
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Date for the improvement of radioscopie diagnosis of cancer of the 
vault and paracardial part of the stamach, Trudy LSGMI 53:129-142 
159. (MIRA 13:10) 


1. Kafedra rentgenologii s meditsinskoy radiologiyey jeningradskogo 
sanitarno-gigiyenicheskogo meditsinskogo instituta (zav. kafedroy - 
prof. B.M. Shtern). 

(STOMACH==CANCER)  (STOMACH--RADIOGRAPHY ) 
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Solution to a system of quasi-linear equations having a divergent 
form under periodic boundary conditions. Dokl, AN SSSR 137 no.3: 

502-505 Mr '61. (MIRA 14:2) 


1. Moskovskiy energeticheskly institut. Predstavleno akadenikom 
I.G.Petrovskin. 
(Differential equations) 
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AUTHOR: Vishik, M. J. 
TITLE: Boundary value problems for quasilinear stronly eiliptic 


simultaneous equations having a divergent form 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 136, no. 3, 1961, 
518-521 


TEXTs The author proves solubility and uniqueness theorems for the 
solutions of boundary value problems for a certain class of quasi- 
linear systems of differential equations; these systems are characte- 
rized by the fact that the corresponding equations in variations 

from a strongly elliptic operator. In the domain Dc_R with boundary 
rm Jet the system 


2 tax 

Liu) = Zo. (+1) DA, (x; Du) = h(x) (1) 
boil na hel, o 

be given, where x =(x..x,,.. Xe Dye a. f/f re ea ae \ 

“iy t oo. & Ape DQ ee: She u = (a! Saxe ut); 


(x, 
A (igre os dy) > jew | 
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values in RY where A ,{x,0}) = 0. Agsume that the operator L(u) has 
the same order 2m in feat al, .... 2%. phe solution of (1) and 


oy ae PC ee gam. =F (x), x ef (2) 


is defined as a function u which satisfies (1) in b and (2) on [~ 
and for wnich it holds 


[A.D ws Devt = fhev] (3) 
for an arbitrary function v which satisfies the vanishing conditions 
(2) on f; i ‘| is the ordinary scalar product. Assume that VG U; 


where V. is the space of the v and U is the space in which the 
solution 18 sought. Let 


<— 


A(wsv,v) ee [agg (xsDyn) Davy rv | : (4) 


The following conditions are formulated 
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where the summation need not be carried out over all o% with lows | =: Mm, 
or 


S 7) 
A(wyv,v) poe re I(- Zbl?) ue Dyretg | (I,) 


where - o> ~ te 


The condition Il says that under differentiation of A_,( ) with 
respect to Dy y the order of growth decreases by 1, under partial 


differentiation with respec* to x it does not increase. Tne most 
important part of condition II is 


[PSA pg xed (fez) DgreD,z 1+ | [Saca/ ) yz AILS 
<< EA(f+23v,v) + MI(z) + ae ald an, lle m) (7) 
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where £2 0 js arbitrarily small; M = M(#% ) and C are constants which 
do not depend on v and z, f ~- fixed, $ is a function which vanishes 


— 


onf{ together with the derivatives. Let we f + tv and J(v) = 
[ 4,(x.D/(f+v)) - lee Dyt), pv |. The third condition is: there 
exists a Py > (J such that 


Hay (x,D,(f+z)) lj rf Cl(v) + M (III) 


holds for v £Vo° 


The system (1) ig called strongly elliptic and definite for boundary 
conditions of the first boundary value problem, if (1), (II), (IZ) 
is satisfied. 


Theorem 1: If the quasilinear system (1) is strongly elliptic and 
definite, then the problem (1), (2) is soluble for an arbitrary 
right sideh€ H , i. e. there exists a uG. U which satisfies (2), 


(3). 
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yl) can be taken as H, sometimes H = Lord * Lc 3; see M. J. 


Vishik (Ref.2: DAN, 137 , No. 3 (196)). 


Theorem 23 If the condition (I,) or (1,). in the right part of which 
there oceurs the summand C.v.v) , 18 jatiafied, then the solution of 
the strongly elliptic syatem (1) is unique in U. Assume that 
Ay(x,Du)EL, ; Dae by’ /Ry + /ae * 1 for u€U; see (Ref.2). 


Simiiar statements can be made for the problem (1) with m= 1 and 
n 


: 1 N, 
Yeo ; : > age . t 
A(x Dyu) eos (n, «)) |p oR CF er a ioe (12) 


Jude? 
The solution of the problem (1), (12) is determined by the relation 


[ages Dea) - eras nv jo [nev] - [ pledgt) BJ 03) 


where f(x), xeD-. satisfies the condition aby on), v is an 
arbitrary element of the space V of the type W 1) which is not 
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subject to any conditions on [. 


Finally, for a number of examples the author gives sufficient alge- 
brai> conditions for the solubility and uniqueness of the first and 
second boundary value problem in an arbitrary domain D. Let e. fe 


db, oi 
Ay, (x. Dya) > Bagg p(x) (Dy u’)” — (Dy, uy om 


Xr « ( Bie Vande Lye aS, ae ee 


If the coefficients ay d (x) are bounded in D and if they possess 
bounded derivatives, where 


OIC) Dd CBeeg (ety Sp Se Sly) LIS?) (14) 
is satisfied, then the system () ywith conditions (2) is strongly 
elliptic, it holds theorem 1. W » p=2 1+2, can be taken as U. 
There are 7 Soviet-bloc referencés. 


PRESENTED: January 7, 198)? by S. L. Sobolev, Academician 
SUBMITTED: January 4, 194: 
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USSR/Mathematica - Equations, Differential Nov 1947 
Mathematics - Equations, Lincar — 


“Methods for Orthogonal Projection for General Linear 
Self-coupled Elliptical Differential Equations," M. I. 
Vishik, 4 pp 


"Bok Ak Nauk" Yol LVIII, Ho 6 


Nae Sa 


Author limits himself to explaining the methods for 
taining results for the bi-hermonic equation 

AA u(x,, .....; Xn) » O in an arbitrary limited 

area. G. Author makes refsrences to Gilbert's space. 

Submitted by Academician S. L. Sobolev & Jun 1947. 
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Dok Ak Nauk SSSR 


VASHIK applies results he obtained earlier (Dok Ak Nauk SSSR Vol LXV, No 4, 
1949) to generalized Laplacian operator of n-dimensions, operating in 

bounded flat space. Give usual theorms of Green, Dirichlet, Hilbert, <tc., 
in their generalized form for n-dimensions, Submitted by Acad S,L. Sobolev 


25 Feb '49 
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"Systems of Elliptic Differential Equations, and Genoral Boundary Problens,® 
Sub 29 Nov 51, Mathematics Inst imeni V. A. Steklov, Acad Sci USSR, 


Dissertations presented for science and engineering degrees in Moscow 
during 1951. 


SO: Suma. No. 480, 9 May 55. 
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; Equations, Elliptic 


"Strongly Elliptic Systems of Differential Equa- 
tions," M. I. Vishik, Moscow 


"Matemat Sbor" Vol XXIX (71), No 3, pp 615-676 


Considers the lst boundary-value problem for & 
certain class of systems of elliptic differential 
eqsof order 2m, which are called atrongly 
elliptic. Demonstrates that the lst boundary- 
value problem for these systems possesses tke 
fundemental properties known for this problem in 
the cage of one 2d-order. Submitted 17 May 51. 
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Differential dquations 


General boundary problems for elliptic differential equation. Trudy Mosk. mat. ob., No. l, 
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Monthly List of Russ Russain Accessions, Library of Congress, November 1952. UNCLASSIFIED. 
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VISIK, M.I. 


On the Forst Boundary Vlaue Example for Elliptic Differential Equations wita 
Operatoe Coefficients. Soobsenija Akad. Nauk. Gruzinskoj SSR 13, 129-13¢ (1952). 
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rege Hathematical Reviews: Ht Visik, M. iv on boundaty problems for systen: of elptu . : 
Vol. 14 No. 7 - differential equations and on the stability of their solu- "-~ 
. seer tions. Poklady Akad. Nauk SSSR (N.S.) 86, 615: OBE 
duly = August, 1955 \ (1952). (Russian) ii 
Analysis. fet Lhe a differential operator bo : 
_@ on ; au ie 
A oes (4 yi) ) $B) bE(d)e(x), we 
OX Ox; thy, ; } 


where iis a function defined in real m-space with values in i- 
A-dimensional unitary space (sealar product (u(x), eC) # 
and all the coelhcients are NXN continiotys pratrives. The 5 
{ollowing mised boundary: value problem (1) is considered s bo- 
(1) facet im it region DP with hoandary Pf rs; 2) Pf 
nergy on Pry (3) Ay cos (v, x,)9u/Ox;-+Quer ga On Va be. 
(Mere hy be 2A Gi v the interior normal; Qa contimmous E.. 
+ fines operator from L)(12) to LAP), p<2(n --1)/(n--2), 
qe 2(n—V)/n.) The operator L is supposed to be elliptic in 
the sense that the bilinear form 


1f.9) = f Neaeafsie, ag/Aa dx 
Jf 


is supposed to satisfy MES, J+ UO Nz2elay, D+); 


(e>d), where AGS, f) is Dirichlet’s integral and 


Uf, f) = f A f(x), FO). 


Shen Land the adjoint problem Pt constiqute a Fredholm 
pain ate wheal it estes the solution «depends in a certain 
sebocconfiniousty ot Q, the eo: ieients of Land the fune- & 
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Hathematical Reviews i Visik, Mo. On systems of elliptic differential tquationa 


inl. Ih Hoc 11 a hele general boundary problems. Uschi Mertens, 
i 1963 vu {N.S.) 8, ne. 1155), 18E 187 (1953). (Rursian) 
ee Author's summary of a thesis consisting of two articles: . 
Lyd Mat. Shornik N.S. 29(71), 615 676 (1951); Tras? 8 odoy 
» Mat. ObSe. 1, 187-246 (1952); these Rey, 14, 174, W5., 


de? ot Aer ; L. Garding (Hauncd). : 
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USSR/Mathematics - Elliptic Operators 1 Mar §3 


"Strongly Elliptical Differential Operators," 
L. N. Slobodentskiy 


DAN SSSR, Vol 89, No 1, pp 13-15 


Discussion of the general linear differential op- 
erator of the type described as strongly elliptical 
by M. I. Vishik (Mat Sbornik, 29 (71), No 3, 615 
(1951)). Presented by Acad V. I. Smirnov 2 Jan 53. 
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USSR/Mathematics - Elliptic 1 Nov 53 


Equat ions 


"First Boundary Problem for Elliptic Equations That 
Degenerate on the Boundary of the Region,’ M. I. 


Vishik 
DAN SSSR, Vol 93, No 1, pp 9-14 


States that this work was influenced by M. V. 
Keldysh's investigation (DAN, 77, No_?, 1951) of 
the first boundary problem for ux tuyy in a re- 
gion part of whose poundary lies on y=0- Discusses 
certain problems for the general cuse. Employs 


275TTO 


which enables one to clarify 
e resolving operator and to 
ique resolv- 
Acad 8. L. 


functional methods, 
the structure of th 
find the conditions sufficient for un 
ability and resolvents. Presented by 
Sobolev 22 Aug 53- 
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(Differential equations ) 


1, Akademiya nauk SSSR (for Sobolev). 
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Vishik, M. I. 


snare ernst me 


Mixed boundary problems and an approximate mathod of their solutions 


Dokl. AN SSSR, 97, Ed. 2, 193 - 196, July 1954 


A solution of a mixed boundary problem, having 4 strong elleptical spat- 
jal part, is presented. Galerkin's method of approximate solutions of 
mixed (with the time) boundary problems is outlined and suggested for 
application to the problem mentioned. Eight references: 1-USSR since 


1938. 
The V. M. Molotov Energetics Institute, Moscow 


Academician S. L. Sobolev, April 24, 1954 
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Authors $ Vishik, M Ie 


Title .Hifxed boundary problems for equations with the first derivative with 
respect to time and an approximate method for thelr solution 


Periodical 1: Dok. An SSSR 99/2, 189-192, Now 11, 1954 


Abstract s An approximate method is described for the solution of mixed boundary 
problems expressed by differential equations whose first derivatives 
are taken with respect to tima. A few cases of boundary problems (with 
homogeneous and heterogeneous boundaries) are analyzed, ‘The analysis 
ie accomplished in the form of theorems, proofs of which are presentede 
Four USSR references (1950=1954) « 


Institution : Moscow Power Institute in. V. M. Molotov 
Presented bys: Academician S. Le Sobolev, June 7, 1954 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860020020-2" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860020020-2 


7g LDP RAY 5a FSA eH Re, TTR SE ser ee noe age 
ao es 


MISE PLT S  TTV TE 
USSR/Mathematics ~ Mixed boundary problems 


Card 1/1 

Authors $ 
Title ’ 
Periodical 1 
Abstract t 


Institution : 


Presenteu by: 


Pub. 22 = 2/5) 


Vishik, M. I. 
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Mixed boundary problems for the systems of differential equations con- 
taining the second derivative with respect to time, and an approximate 
method of their solutions 

Dok. AN SSSR 100/3, 409-412, Jan. 21, 1955 


A system of differentia] equations Luscém! (x4t. 22) 9 YBr (xy toe) HEC! (xy, 
*.) u=h(x,t), is considered in connection with a solution of the boundary 
problem for a cylinder GD x(0<t<1); D is the bounded region in the E(n) 
with the border f. The solution is found by the method of approxinations for 
various cases determined by conditions of the differencial operators A, B, 
ond © (some of then are strongly elliptical operstors). Nine references: 


8 USSR and 1 USA (1949-1953) - 
Moscow, VY. M. Molotov Power Institute 


Acodemician S. L. Sobolev, October 25, 1954 
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/1 PG - 487 
AUTHOR BARENBLATT G.1., VISIK M.I. 
TITLE On the finite velocity of propagation for nonsteady filtration 
of fluids and gases. 
PERIODICAL Priklad.Mat.Mech. 20, 411-417 (1956) 
reviewed 1/1957 


Let the ground water propagate by plane waves. Then the pressure head 
satisfies the equation 22 
OH 2 0% 


ioe 


where a is a constant which depends on the properties of the porous medium 
and the fluid. Let’ the initial and boundary conditions be 


H(x,0) =@(x), H(0,t) = Wt). 
Then the following is proveds The functions 6°) (x), yw are assumed 
to correspond to the solution u() (4) and the functions A (x), wi?) (4) 


are to correspond to the solution g(2 tah If then 


2 1 2 1 
b') (x) ah) (x), pl) (t) aay (4) 
it follows: #2) (x,4)e8 J (x,t). 
This monotone dependence of the solution on the initial and boundary conditions 
is applied to prove the well-known fact that in this case the velocity of 
propagation of the "disturbance® (wave zone) is finite. 


INSTITUTION: Moscow. 
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TITLE On the first boundary problem for elliptic equations without 
limitations on the finiteness of the Dirichlet integral. . 

PERIODICAL  Doklady Akad. Nauk 107, 781-784 (1956) 


reviewed 10/1956 


Dirichlet problex for the equation Ou = hb for very 


weak assumptions on the right hand side h and on the boundary function. The 
general scheme is free of the usual restriction to the solutions with a finite 


Dirichlet integrel. Definitions: (a,b) = f a(x)b(x)dx , x= (x4s0++9%,)° 
fie n 
Jk (Ou/ox,° Ov/Ox,)ax- 


The author solves the 


Gu = (9 u/Ox4reee9 Ou/ Ox,) B(Gu,Gy) = 


ar functions with compact carriers in De RB, aetoc,. 


Re (%) 4s the space being dual 


Cc, is the set of the regul 
eR, with the topology T. 


B(«) 4s the spac 

to RA(% )- B, AF) ie the closure of the set R, in the topology T . The following 
topologies are introduceds 1. , - the Dirichlet topology 4nduced by the 

def (qu,cu); 2+ %, that which 1a str 


norm lull onger than w, (v, ras 3 
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3, the local convex topology T, given by the countable sequence of the 


seminorms 2 def 
owl | gy ee F(du/ dx,)* dx, where oi p Ve 1y2yece 


is the sequence of the ewhaoeatne of DQ, which fill the domain © nt 4+ Wy<Ty< zt, 
The element Gu, defines the linear ange iowel lo 


Uy 
1, (%o ) Sef a(cu,,ov,) = (ugr%)4+ Let K be the map R a(t) > BECK ) 
ieee by K(Gu, )-1, a For R(T) it is assumed that the closure 


EK of K has the inversion fe! with v(x!) " Re(1,)- For the boundary function 
it is ayeuneit that it is continuable to such a function F that (1) GF BoC) 
and that 1), is continuous on R of Ro)> It is assumed that (2) (h,- ) is con- 
tinuous on R 9 Ko) The solution u of the first boundary problem may satisfy 


ex apeiustiene) the conditions 
Rd) B(Gu,Gv,) = (h,v,) i1dentical for v,EC,- 


(GF - Gu) ED(K)- 
The following theorem is proveds The boundary problem (Rd) is uniquely solvable 
for (1),(2)- The following exam le shows that the above arrangement of the 
problem is very general: For (2) it is sufficient that ($h,h)<oo, where 
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$= Oe" figs 178), 555, (6 -6(n), n- 
hand side of the equation Au 


an of Qu. (1) 4s satisfied if YE u'(3.0,) and p 
Hilder condition of logarithmic order, 
The above considerations Can easily 
& positive principal part, 


the normal o¢ ID, 


). Thus the right 
h may increase arbitrarily qu 


lok at the bound 
satisfies an integral 


de Seneralized to elliptic Operators with 
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reviewed 4/1957 


The family of trajectories fu = u(t)} (t, <4 <0) stabilizes to the curve v(t) 


if lim @ (u(+),v(t)) = 0 is valid for all u(t). 


$3 +00 
In the Hilbert spaceHthe authors consider the differential equation 
du(t 
(1) salt) , a(t)u(t) = 2(+) a 
and the corresponding family of equations (depending on t) 
(2) a(+)v(+) = f(t). 


y of linear operators which poseess a region 


It is assumed that {a(t)} is a famil 
perident of +, where besides 


of definition £2, being dense in H and inde 


(a(t)u,u) > ¥ (+) (u,0) ¥(t) 7 0. 


tf peewee War(e)v is S (4) \jacs)vil, 
then one of the following conditions is sufficient that the solutions u(t) of (1) 
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. stabilize with respect to the solution v(t) of (2): either 


x(t)2 0? po, ett) = ray lercoll + AS eco - o(tT), 40 


or 
y(t) = o(t “T1), o<r, <1, &(t) = o(t"), r>0 
oP pit) = 0(t7 1), ¢(t) = 0(t""), r>t- 
For establishing the criteria of stabilization by aid of these conditions one 


du(t) 


at The authors propose: 


often necessimtes an estimation for 
t 


|| sate) < |= Olas fret J ¥ (eae) a ae 


where Y,(t) = ¥(+)- oe and W(Y (t), € (t)) -f £ (CT )exp(- [veneer 


ty 
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AUTHOR VISIK MeI., LJUSTERNIK Leds 
TITLE Stabilization of the solutions of parabolic equations. 
PERIODICAL Doklady Akad.Nauk 111, 275-275 (1956) 

reviewed 3/1957 


The criteria obtained by the authors for the stabilization of solutions of 
non-atationary equations into corresponding solutions of stationary equations 
are applied in order to investigate the stabilization of the solutions of 
mixed problems for parabolic equations into solutions of corresponding 
boundary value problems for elliptic equations. 

At first sufficient conditions for the convergence in the mean of the 


initial solution to the other one are set up, and then sufficient conditions 
for the uniform convergence are given. 
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VISHIK, M.I.; SOBOLEV, S.L., akademik. 


General formation of certain boundary probleas for 
elliptical differential equations with partial derivatives. 
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AUTHOR: | _VISHIK M.I., LYUSTERNIK L.A. 42-5=1/17 
TITLE: Regular Degeneration and Boundary Layer for “inear Differential 


Equations With a Small Parameter (Regulyarmy2 vyrozhdeniye i 
pogranichny,; sloy dlya lineynykh differentsial ‘nykh uravnenly Fr] 


malym parame trom) 
PERIODICAL: Uspekhi Mat.Nauk, 1957, Vol.12, Nr.5, pp-3-122 (USSR) 
ABSTRACT: In the domain Q of the n-dimensional space (nz1) let be given 
the linear differential equations 
(1) Lug 2h 


and on the boundary fof Q let be given certain boundary con- 
ditions ¥&. Here let the coefficients of L ¢ depend on Esuch 


that for €«= 0 the coefficients vanish for the highest 

derivatives. This boundary, value problem is called the problem 

A ge For &= 0 it changes to the problem,A): solution of the 

equation 

(2) L Ww =a h 

for the boundary conditions ¥%., where dy « & ot %,- The solution 
Card 1/2 of Ys of A, in general does not satisfy the conditions Ly, 


A . 
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Regular Degeneration and Boundary Layer for Linear Differential 42-5-1/17 
Equations With a Small Paraneter 


Cara 2/2 


besides often it is less smooth than the solution of Ag. But 
in a number of boundary value problems for small¢, UgnU, 


diffars only noticeable from zero in the neighborhood of ™, here 
the principal part of the difference has the so-called character 
of boundary layers which compensates the non-satisfaction of the 
conditions > In the present paper the authors prove the 


existence of a great class of problems A¢with the described 


boundary layer effeot ("problems with a regular ‘degeneration"), 
they give a method of construction of the boundary layer, obtain 
an asymptotic expansion for the solution ugof Agand estimate 


the remainder terms of the obtained approximate solutions and 
their derivatives. The detailed paper consists of en introduction, 
ten paragraphs, the formulation of some questions being in 
connection with the present investigations and a bibliography of 
53 numbers. The first three paragraphs treat ordinary differential 
equations and contain already all’ essential methods of the authors, 
in the paragraphs 4-10 then these results are extended to the 
elliptic partial equations of second and higher order and to 
parabolic equations with a degenerating elliptic part. 

35. Soviet and 18 foreign references are quoted, 

1. Differential equations-Applications 2. Boundary layer 
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On Elliptical kquations Which Contain Small Parameters in the Higher 
Derivations. 

(Ob ellipticheskikh urayneniykh, soderzhashchiye maliye parametry pri 
starshikh proizvodnykh Russian) 

Doklady. Akademii Nauk SSSR, 1957, Vol 113, Nr kh, pp 734-737 (U.S.S.R-) 
Received 6/1957 Reviewed 7/1957 


In the linear case the following problem,among others, arisedfor such 
equations: A family of operators is assumed which depend upon the para- 
meter € apd are defined within the domain q of the space (x1, 00+eX,)? 
Lag u *2 é5-P Lau . Here Lyu denotes a differential operator of the or- 
doy Cauwndcis for reasons of simplicity, is in this case not assumed 
to depend oné. The solution ug (x) of the equations L_,us h, the asympto-—— 
tic behavior of the solutions u,(x) for smallé, and’ their connection with 
a certain solution w(x) of the equation Ly = h, are investigated for the 
corresponding boundary conditons. The present paper examines the case in 
which r and p are even numberss p * 2k, r © 2(k+1). The operators 1, , and 
are assumed to be elliptical. The solution ug(x) of the equation Ly ,,-ush 
4s here investigated within the domain ¢ with the boundary q and the homo- 
geneous boundary conditions of the first boundary value problem are assumed 
on q. Also inhomogeneous boundary conditions, by the way, present no dif~ 
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On klliptical Equations Which Contain Small Parameters in Pa - 30930 
the Higher Derivations. 


ficulties. The conditions imposed here upon tne operators Ly ¢ and Lo 

are given, The difference v, (x) between u,(x) and w(x) here has the charac- 

ter of a boundary layer of k-th order. It is one of the aims of this paper 

to obtain, if possible,the elementary construction of the boundary layer 

“e (x), which can be extended also to other problems with small paraceters. 

This construction of vy is here reduced to the solution of an ordinary dif- 

ferential equation with constant coefficients. The course of the computations 

is follwed. kventually peau + Cuma is obtained: the solution u of the 
ak- 


s +1. 
problem Ly eu h(1) Ware” K 1 =0,' a%u gine eee iad 
: onk~ q ank q on’ +13 q 
can be represended by the formula us (4 y+ Ea") +elmy tng EOL) TE (Wy t¥ep * 
were w, denotes the solution of the problem(2), 3), +605) +B, 


and wy tha, solution of iat problem §2),(3) with replacement, of the rignt si- 
de h by ze bexes("1-2)-, ogg Jug (G4) Further [a]= min(i,2l)vj,is a function 


offthe type of a boundary layer and J is-a limited function. The remainder B, 
4s of a corresponding order and small. (No ill...) 


1,11.1956 
Lybrary of Congress 
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AUTHOR VISHIK M.I. and LYUSTERNIK L.A., Corresponding Member of 
the Academy of Sciences of the USSR. 

TITLE On Several Elliptic Equations of Even Order Which Contain Small 
Parameters at the Higher Derivations and Which Degenerate into 
Equations of First (and in general odd) Order. 
(O nekotorykh ellipticheskikh urayneniyakh chetnogo ror yadka, 
soder zhashe hikh malyye parametry pri starshykh proiavodnykh i 
vyrozhdayushchikhsya v uravneniya pervogo (1 voobshche nechetnogo) 
Joryadka.- Russian 

PERIODICAL Doklady Akademii Nauk SSSR 1957, Vol 113, Nr 5, pp 962-965 (USSR) 


ABSTRACT In a preliminary paper the authors of the paper under review 
investigated the asymptotic behaviour of the solution of the first 
boundary value problem for the elliptical equations (of even order, 
with small parameters at the higher derivations). At & = O this 
solution degenerated into the solution of the first boundary value 
problem for the elliptical equation of the even lowest order. The 
paper under review now contains the following: It is possible to 
apply this method for the investigation of asymptotic behaviour 
with the corresponding complications also to that case in which 
the degenerated equation is of odd order. 


CARD 1/3 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860020020-2" 


"APPROVED FOR RELEASE: 09/01/2001 


we 


CIA-RDP86-00513R001860020020-2 


Bat ae en i ais 
EAN FO TEESE Peelipen eitied Bee ere 


; 20-5-4/67 
On Several Elliptic Equations of Even Order Which Contain ouais 
Parameters at the Higher Derivations and Which Degenerate into 
Equations of Firet (and in general odd) Order. 


The DIRICHLET Problem for the equation of second order which 
degenerates into 4 CAUCHY Problem for an equation of first order. 
Because the transition to the case with n dimensions offers no 
difficulties, the authors of the paper under review limit then- 
selves to the plane case. The alliptical equation under conside- 
ration is given explicitly. The paper also defines the "smooth- 
ness" p of the parameters of the problem. Also the CAUCHY Problen 
L, = h,o i += 0 is investigated. The authors construct in the 


paper under review two recurrence processes under the assumption 
that the parameters of the problem have the smoothness 2n. The 
first recurrence process consists in the construction of the 
functions WyWayees Wig 80 that at i 7 O we have Ls, = 


= 0. The second reourrence process (which 


Loy iy, Malet 
is closely related to the first process) serves the construction 
of the "boundary layers" which compensate the differences (un- 
evennesses?) in the boundary conditions of the solutions u an 
Ww, on 7 . The paper gives the relevant computations and 


theorems. Finally the paper investigates the equations of higher 
order. In analogy to above, two reourrence processes are constructed 
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On Several Elliptic Equations of Even Order Which Contain small 


Parameters at the Higher Derivations and Which Degenerate into 
Equations of First (and in general odd) Order. 


also here. The boundary layer is adjusted (7) already at n= 1. 
(No reproduction) 
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pe I, M, Gel'fand's seminar on functional analysis end matheratical 
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(Functional analysis) 
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AUTHOR: Vishik, M.I. and Lyusternik, LeAsy 20-119-4-3/59 
Corresponding Member of the Academy of Sciences of the USSR 
TITLE; - On the Asymptotic Behavior of the Solutions of Partial Dif- 


ferential Equations for Quickly Oscillating Boundary Condi- 
tions (Ob asimptotike resheniy zadach s bystro ostsilli- 
ruyushchimi granichnymi usloviyami dlya uravneniy s chast- 
nymi proizvodnymi) SSSR 

2? 


PERIODICAL: Doklady Akademii Nau./1958, Vol 119, Nr 4, pp 636-639 (USSR) 


ABSTRACT: The authors consider the first boundary value problem for ar- 
bitrary elliptic equations for quickly oscillating boundary 
conditions. With the aid of the methods formerly published 
by the authors [Ref 1,2] they do not only obtain the asympto- 
tic behavior of the solutions in the interior of the domain 
but also in the near of the boundary. The notion "quickly 
oscillating" is defined in different ways, eeget Let a fami- 
ly of functions { fe} be given on [ which depend on the 


parameter & . Let this family be called : - oscillating in 
the interval (PY, Sp Fo eel , if for each ¥ of this 
interval it is 
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On the Asymptotic Behavior of the Solutions of Partial Differential 
Equations for Quickly Oscillating Boundary Conditions 


? 
| i & (pag| < KE 


0 

The family ft¢| is ; - oscillating on the whole [, if [ 
can be covered with a goaae number of intervals ak » in 
each ft, } of which it is ri oscillating. There are 
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AUTHOR: __ Vishik.M.I., Lynsternik,L.4 ,Corresponding Member SOV/20-121-5-2/°9 


TITLE: 


PERIODICAL: 
ABSTRACT: 
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of the Academy of Soiences of the USSR 


On the Asymptotic Behavior of the Solutions of Boundary Value 
Problems for Quasilinear Differential Equations (Ob asimptotike 
resheniya krayevykh zajach diya kvaziiineynykh differentsial ‘nykh 
uravneniy) 


Doklady Akademii nauk SSSR. 1958, Vol 121,Nr 5,pp 778-781 (USSR) 


The methods combined with boundary layer considerations used by 
the authors in earlier papers [Ret +,2] for the establishment 

of asymptotic developments of solutions of linear boundary value 
problems now are applied to simplest nonlinear cases. Beside of 


(1) L.y = &y"+ o(ny)y' w(x-y) = 0, yO) = Aa, y(t) = B 
the authors consider 
(2) L¥ z= Y (x,wyw: -*y(xyw) « Q. 


It is shown that for oPp{x,y)z ¢ » © and a sufficient smoothness 
of and Wthe soiution of (1) has the following development in a 
certain subdomain M of the strip Oc zat: 


F(x) o wi(xdev (xleR (x). Ryfx) = OC fe nel ), 
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AUTHORS: Lyusternik, L.A., Yishik, Hel, SOV/42-14-3-18/22 
TITLE: Sergey L'vovich Sobolev (On the Occasion of his 50-th 


Birthday) 


PERIODICAL: Uspekhi matematicheskikh nauk,1959,Vol 14,Nr 35 
Pp 203 - 214 (USSR) 


ABSTRACT: The paper contains a short biography and a survey of the 
scientific merits of S.L. Sobolev. He was born in 1908 in 
Leningrad, matriculation there in 1925, his teachers were 
Professor V.I. Smirnov and N.2. Gyunter; in 1933 he was elected 
Corresponding Member of the Academy of Scienes of the USSR. 
Since 1935 S.L. Sobolev is Professor of the Hoscow State 
University. In 1939 he became Member of the Academy of Sciences. 
Since 1940 he is member of the Communist Party. 
A.O. Gel'fond, I.A. Lappo-Danilevskiy and R.A. Aleksandryan 
are mentioned. 
A list of the publications fron 1929 to 1957 with 86 titles 

and a photograph of S.L. Sobolev are given. 
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Doklady Akademii nauk SSSR,1959,Vol 125,Nr 2,pp 247-250 (USSR) 


Several problems of mathematical physics lead to boundary values 
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Asymptotic Behavior of the Solutions of Differential  s07/20-125-2-1/é4- 
Equations With Large and Quickly Variable Coefficients 


etc, In the present paper the authors show by the example of 
equations of second order how to apply this method for large 
and quickly variable coefficients of equations. 

There are 6 Soviet references. 
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AUTHORS: M.I. Vishik, Lyusternik, L.A., S0V/20-129-6-2/69 
UoRrespOnaTAT Neaber “Aeateny of Sciences 

TITLE: Certain Questions Concerning Perturbations in Boundary Value 


Problems for Partial Differential Equations Vs 
ere en HUET LONS 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Yol 129, Nr 6, 
pp 1203 - 1206 (USSR) 


ABSTRACT: In the domain D with the boundary f the problem 


(3) Le us (1, +EL, + oe. + €°L)u(x) = h(x) x=(x)y605x,) D 


(5) you sui. = 0 
ak 

(6) \,u = —+ . = 0 te 12h aneak) 
in 


is considered, where Ly is an elliptic operator of second 
order, s = 21, L, are operators of order < i +2, 


Main result + If (3)-(5)-(6) i® solvable for arbitrary, 1“ 
Card 1/3 sufficiently small ‘ , if the condition 
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erning Perturbations in sov/20-129-6-2/69 
‘tial Differential Equations 


Certain Questions Conc 
Boundary Value Problems for Pa:: 


seotita A 
(9) hues =P 


4a satisfied, and if the algebraic condition for the regularity 
of the degeneration of L; in kL, (see! Ref 1 ) is fulfilled, 


then the solution u, has the following asymptotic expansion: 


Cu Guat C,u, Cg tenet C Ht" 
aaa GRE alae + ooge + a + 
net iv 
+ {C,u,_4t --- + cu): + oes 
| "pt (Cos Wie4 + oe? + Caep u,): tees 
n an, 
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The so-called adjoint functions of the problen UsUyzreresd 


n-1 


and the so-called adjoint boundary layers VorMgrece Vg are 


obtained from a recurrence system, 


functions w 


the constants C. 
i 


and the 


i 
are obtained by substituting (11) into (3),(5),(6). 
The authors mention A.L. Gol'denveyzer. 


There are 2 Soviet references. 
September 30, 1959 
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AUTHORS : Vishik, M.I., and Lyustarnik, L.A. 
TITLE: The Solution of Some Problems on Perturhations in the Case of 
Matrices\and of Selfadjoined and non-Selfadjoined Differential 


Equations. {lb 
PERIODICAL: Uspekhi matematicheskikh nauk, 1960, Vol.15, No.3, pp.3-80 


TEXT; The present paper consists of two chapters. The most essential results 
are already announced in (Ref.12,13). Chapter I: Perturbations of symmetri 
matrices. Phe authors consider linear algebraic problems, where they try t¢ 
give the proofs so that a transfer to analytic problems considered later is 
possible. § 1. Introduction, § 2, Perturbation of the solutions of linear 
algebraic equations. The asymptotic behavior of the solution of the in- 
homogersous linear syatem of equations As¥¢ = h is given. If det A, # QO, tiba 


the problem is elementary. In the other case ¥¢ as a function of has a role 


of n-th order for £= 0, where n is the maximal length of the Jordan chain: of 
the adjoined vectors of the problem. § 3. Perturbations of the eigenvalues 
tnt a; convectors. The asymptotic behavior of the eigenvalues “A, and the.) 


vector: Te of the matrix A.= Aot EA, is considered, if to the eigenvalue A. 
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The Solution of Some Problems on Perturbations s/042/60/015/03/01/002 
in the Case of Matrices and of Selfadjoined and 
non-Selfadjoined Differential Equations.I 


of the limit matrix Ay there corresponds a Jordan chain; te and v, are 


developed with respect to powers of 1/2, n - length of the Jordan chains 

of A; the general case is treated in the appendix I. Chapter II. Perturbatiou. 
of selfadjoined and non-selfadjoined boundary value problems for the equati-: 
Lgug= h. § 4. If the order of the equation is not elevated by the per- 


turbations, the results of § 2 can be transferred to this problem. § 5. 
(partially contained already in (Ref,1)). If the order of Lis greater than 


the ordar of Ly and if Lu = h is solvatvle for all h, then the asymptotic 


behavior of the solution is obteined with tha aid of two iteration processr:: 
for a regular degeneration that leads to functions of the type of boundary 
layers. § 6. If there exists an eigenfunction Uo» bu. = 0, then the boun? 


layer -::shods of § 5 and the methods of § 2 are combined. In § 7 the per- 
turbaticn of eigenvectors and eigenfunctions is considered in the general 
nos~adjvined case; correspondingly the metheds of § 2 are replaced by the 
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The oe.ction of Some Problows of rerturcationg 8/042/60/015/03/01 /ooe 
in the tage of Matrices and of Selfad joined and 
non-Se} fud joined Differentia) Equations.I 


methods of § 3, The case where the order of Ls is not greater than the 
Order of Ly is solved completely. ; 


The author..mentions M.A.Lebvntovich, A.L.Gol'denveyzer, Yu.L,Daletskiy, 

Slobodetakiy, A.B.Shabat and N.M.Leontovich. There are 25 references; < 

22 Soviet and 3 American. pi 
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Perturbation of Eigen Values and Bigen Elements for Some Fon-selfadjoint 
Operators 


Let Ey be the linear hull of all eigen vectors Xs! to which 
there ‘correspond Jordan chains of the same length n, 3 
a 2 By “14 Py aimenaion of Eso ; let E, jidets 2ye oN, ~1) 


be the linear hull of the adjoint vectors x ij’ ie is 


1 1 my-1 
He Do mys Soe 2 By 

inl ial jmo 
Theorem : Under the described structure of the invariant space 
8, corresponding to the eigen value * = 0 of the matrix Ay 
the matrix A. has 1 

N=, n,p, eigen values .. tending to 
jel be § : 

zero for ¢-+0 3 n,P; 0 of these cigen values are represented os 


by power series 
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for Some Non-selfadjoint Operators 30-2-2/69 
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(1) aan ee 
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d 
where . ey (aq) (q= 1, 12y6+05NsD,) » 4nd to them there 
correspond the eigen vectors 


o0, k/ny 
(2) ve, 2 Y = 
= k=0 
Here it : n 
ere ie ov.» Vv : : vod 
2 re jo ? Ys: ae ; Vi, and 4. ere 


the eigen vector and value corres 
ponding to each other of an 
operator C, which aots from Ey into E.o » while 745 is de- 


fined by the Ys by means of a fixed iereds operator B 4 (from 
By) into Bs): : 
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Perturbation of Higen Values and “igen Elementa S0V/20-130-2-2/69 
for Some Non-self-djoint Operators 


The theorem is transferred to differential operators 
L « L. + I, » where Ly is an elliptic operator of seaond 


order *nd Ly an operator of at most second order, 
There are 2 Soviet references. 
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AUTHOR: . Vishik, M.I., Corresponding Member of the AS USSR, and 
Lyustern 7 beko b 


| 
TITLE: Initial Jump for Nonlinear Differential Equations Containing a 


Small Parameter 
PERIODICAL: Doklady Akademii nauk SSSR,1960,Vol. 132,No. 6,pp- 1242-1245 


TEXT: The authors consider the Cauchy problem 


Cc 
7B (8>0) 


(4) bey # Ey" + Plxsyry') = 0, Fi ot ¥y 9 ¥! vee 


They seek the geometrical limit value for €-»0 of the integral curves y, 
which may contain the straight line eee y + B] of the y-axis. The phe- 


nomenon is called an initial jump and is considered for a quasilinear 
equation in (Ref. 1). With the aid of an asymptotic development of the 
solution it is stated: If ¥(x,y,y') for y'» oo increases as | y'| 


O<1<2 , then there is an initial jump for 0<«& <1 for B = (1- “7! 
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“quations Containing a Small Parameter C111/c222 

shere lade ct 3 the length B can be computed by : 

Yot8 
Jeans 
G) ors (t-0) Jw order, 
y-: 


fe) 
where Vise is taken from the development of : 
1+ 


toy €.8s3 a (x,y,y') = 
oN ae = T 
= yy! Holey) + O (1)y! | . If se 1 » 1:e, ( F Yay") = 


~ D(y"?) » then the initial jump appears if aa eee =e le 


‘he authors mention S.N, Bernshteyn. ‘There are 5 Soviet references. 
SUBMITTED: March 31, 1960 eX. 
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